General procedures
TMPyP4 was purchased from Calbiochem. 5-FU, and the nucleolides AMP, ATP, ACP and GMP were purchased from Sigma.
Triethylammonium acetate buffer (TEAA, 1 M) was prepared from acetic acid and triethylamine following standard procedures.
Oligonucleotides were purchased from Thermo Fisher Scientific GmbH on a 0.2 mmol scale as freeze-dried solids. After solving in H 2 O milliQ their concentrations were measured by UV absorption at 260 nm with a BioRad SmartSpecPlus Spectrophotometer. Absorbance was measured twice and concentrations were calculated applying Lambert-Beer's equation. The molar extinction coefficients of single strand oligonucleotides were calculated by using the following formula, where #A, #T, #C, #G stand for the number of each type of bases in the DNA strand. Hybridization of double stranded oligonucleotides was carried out by mixing complementary sequences at equal molar concentration, heating at 90 °C for 10 min, and then slowly cooling the mixture to rt over 2 h. Likewise, formation of intramolecular G-quadruplex was carried out heating at 90 °C for 10 min, and then slowly cooling the mixture to rt over 2 h.
Stock solutions of ruthenium complexes (1 mM), the mononucleotides (2.5 mM) and the DNAs, were prepared by dissolving the respective complex or DNAs in Milli-Q water and then diluting as required prior to use.
High-Performance Liquid Chromatography (HPLC) was performed using an Agilent 1100
series Liquid Chromatograph Mass Spectrometer system. Analytical HPLC was carried out using an analytical Phenomenex Luna-C18 reverse-phase column (10 x 250 mm, 5 μm), 1 mL/min, with different gradients (see below). Purification of the adducts was performed on a semipreparative Phenomenex Luna-C18 (250 × 10 mm) reverse-phase column. Electrospray Ionization Mass Spectrometry (ESI/MS) was performed with an Agilent 1100 Series LC/MSD VL G1956A model in positive scan mode. GRADIENT 2: 0% B over 5 min followed by 0%  100% B over 55 min.
GRADIENT 3: 10%  50% B over 40 min.
MALDI-TOF spectra were acquired on a Bruker Ultraflex-III TOF/TOF. 
Synthesis of the ruthenium complexes

Metalation of DNAs using irradiation
Oligonucleotides (10 µM) were treated with the ruthenium complexes in 10 mM potassium phosphate buffer with 100 mM KCl, pH = 7.5, for 30 min at rt. The solutions were incubated in the dark, or irradiated with a high power LEDs. For the irradiation the mixtures were placed in a standard 10 mm cuvette in a sample holder and irradiated by one high power LED unit at 455 nm with 900 mW) for 30 min (Thorlabs, Inc., Catalog #: M455L3). The light from the LEDs is collimated by a plano-convex lens with short focal length in order to maximize irradiation power. Figure S1 . High-Power LED and spectra. Figures from Thorlabs, Inc (https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=2692).
Circular Dichroisms of the GQs
CD spectra were recorded in a Jasco spectropolarimeter (model J-715) equipped with a thermoelectrically controlled cell holder at 20 °C, using a 2 mm path length cuvette. Spectra from 200 to 330 nm were recorded with the following settings: 100 nm/min scanning speed, 2 nm pitch, and 0.2 nm bandwidth. Samples contained 10 mM potassium phosphate buffer with 100 mM KCl, pH = 7.5 and 10 μM DNA. The mixtures were incubated for 5 min before registering. The spectra are the average of 5 scans and were processed using the program Kaleidagraph (v 3.5 by Synergy Software).
As shown in Figures S3 (right) and S4 (right), the conformational defect after ruthenium treatment is more pronounced in c-MYC than in c-KIT1. Figure S2 . CD of GQ hTELO ar rt. Conditions: 10 mM phosphate buffer pH = 7.5 and 100 mM of KCl. 
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n.O.e experiment upon irradiation
The 1 H-NMR of complex 3 showed a 0.3 ppm low field shift of the H8 signal (8.4 ppm, Figure  S5c , red square) relative to that of free GMP ( Figure S5b ). Furthermore, a nOe experiment upon irradiation at 8.4 ppm (H8) revealed a nOe effect on H1´ proton ( Figure S5d ), data which support the coordination of GMP through N7. 
Results with complex 1
Competition among GMP, AMP, CMP, TMP
Reaction of chloro complex 1 with guanosine monophosphate (GMP), in the presence of the other three nucleobases (AMP, TMP, CMP) under light irradiation. Mixing complex 1 (250 µM) with 3 equiv of GMP, AMP, TMP and CMP in phosphate buffer (pH = 7.5), led to the formation of the aquo complex [Ru(terpy)(bpy)H 2 O] +2 (2) and the exclusive modification of GMP (3, Figure   S6 ) after 30 min of irradiation at λ = 455 nm, while the other three nucleobases remained intact. 
++
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Competition with Lysine and Cysteine derivatives
Reaction of chloro complex 1 to metalate guanosine monophosphate (GMP), in the presence of excess of lysine or cysteine, under light irradiation. Mixing complex 1 (250 µM) with 3 equiv of GMP in the presence of H-Lys(Boc)-OH or Ac-Cys-OH (3 equiv) in phosphate buffer (pH= 7.5), led to the exclusive modification of GMP (3, Figure S7 ). Figure S7 . a) HPLC chromatograms for the reaction of the chloro complex 1 (250 µM) and GMP (750 µM) in the presence of H-Lys(Boc)-OH (3 equiv, 750 µM) in 10 mM phosphate buffer pH = 7.5, 100 mM NaCl: complex 1, GMP and H-Lys(Boc)-OH after 30 min of irradiation at λ = 455 nm. Eluent: gradient 1 of MeCN/H 2 O, in presence of TFA. λ obs = 222 nm. GMP appears as two peaks because it is a mixture the 2' and 3' monophosphate isomers. b) HPLC chromatograms for the reaction of the chloro complex 1 (250 µM) and GMP (750 µM) in the presence of Ac-Cys-OH (3 equiv, 750 µM) in 10 mM phosphate buffer pH = 7.5, 100 mM NaCl: complex 1, GMP and Ac-Cys-OH after 30 min of irradiation at λ = 455 nm. 
Hydrolysis of [Ru]-Cl (1) to [Ru]-H 2 O (2)
In the absence of GMP, the chloro complex 1 slowly evolved to the aquo derivative ( Figure  S8b ). Remarkably, this hydrolysis is considerably accelerated by irradiation, as we observed full conversion after 30 min ( Figure S8c ). The aquo derivative is able to metalate GMP (63% conversion after 30 min, line b, Figure S9 ), but irradiation with visible light also accelerates the process (full conversion after 30 min, line c, Figure S9 ). 
Reactions of complex 1 with different hairpin ds-DNAs
10 µM solutions of several ds-oligonucleotides with different arrangements of guanines were treated with 5 equiv of the complex 1 for 30 min at rt, while keeping constant irradiation of the mixture at 455 nm. HPLC analysis of the reaction mixtures revealed reactivity only with dsDNAs that contain guanines at terminal positions (see Table S1 , and Figures S10-S13). No metalated products were observed if the reactions were carried out in the dark. Table S1 . Hairpin DNAs used in this study.
DNA-1 and 2
Figure S10. Left: HPLC of a mixture of DNA-1 (10 µM) and complex 1 (5 equiv): (a) in the dark at t=0; (b) after 30 min in the dark; (c) initial after irradiation for 30 min at 455 nm. Right: HPLC of a mixture of DNA-2 (10 µM) and complex 1 (5 equiv): (a) in the dark at t = 0; (b) after 30 min in the dark, (c) initial mixture after irradiation for 30 min at 455 nm. Reactions were carried out in 10 mM phosphate buffer pH = 7.5, 100 mM NaCl.
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Characterization of Ru-DNA1 Figure S11 . MS of the metalated product (Ru-DNA1) showing the peaks corresponding to Ru-DNA1 (m/z 9366) and the fragmented DNA1 (m/z 8876).
DNA-3, 4 and 5
10 µM solutions of dsDNA-3, 4 and 5 oligonucleotides were treated with 5 equiv of the complex 1 for 30 min at rt, while keeping constant irradiation of the mixture at 455 nm. HPLC analysis of the reaction mixtures revealed reactivity only with dsDNAs that contain guanines at terminal positions (dsDNA-3 and 4, Figure S12 ). No metalated product was observed after 30 min when the reactions were carried out in the dark. With DNA-5 we didn't observe any new product after 30 min of irradiation ( Figure S13 ). 
GMP
Mixing complex 4 (250 uM) with 3 equiv of GMP in phosphate buffer (pH = 7.5), did not result in any new product after 30 min ( Figure S15b ). However, irradiation of the initial mixture for 30 min (LED, λ = 455 nm), led to the exclusive formation of the monoadduct 3 ( Figure S15c ). 
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G-quadruplex
A 10 µM solution of hTELO was treated with 5 equiv of ruthenium complex 4 in 10 mM phosphate buffer and 100 mM KCl (pH = 7.5). Irradiation of this mixture did not result in any new product after 30 min ( Figure S16c ). 
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Complex 4 and MYCm
A 10 µM solution of MYCm was treated with 5 equiv of ruthenium complex 4 in 10 mM phosphate buffer and 100 mM KCl (pH = 7.5). Irradiation of this mixture did not result in any new product after 30 min ( Figure S18c ). 
GMP
Mixing complex 5 (250 uM) with 3 equiv of GMP in phosphate buffer (pH= 7.5), did not result in any new product after 30 min ( Figure S19b ). However, irradiation of the initial mixture for 30 min (LED, λ = 455 nm), led to the exclusive formation of the monoadduct 3 ( Figure S19c ). 
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G-quadruplex
A 10 µM solution of c-MYC was treated with 5 equiv of ruthenium complex 5 in 10 mM phosphate buffer and 100 mM KCl (pH = 7.5). Irradiation of this mixture for 30 min led to the formation of the monoadduct product MYC-[Ru] ( Figure S20c ). No metalated product was observed after 30 min when the reaction was carried out in the dark ( Figure S20b ). 
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A 10 µM solution of c-KIT1 was treated with 5 equiv of ruthenium complex 5 in 10 mM phosphate buffer and 100 mM KCl (pH = 7.5). Irradiation of this mixture for 30 min led to the formation of a monoadduct product KIT-[Ru] and a bisadduct product KIT-[Ru] 2 ( Figure S21c) . No metalated products were observed after 30 min when the reaction was carried out in the dark ( Figure S21b ). A 10 µM solution of c-KIT1m was treated with 5 equiv of ruthenium complex 5 in 10 mM phosphate buffer and 100 mM KCl (pH = 7.5). Irradiation of this mixture for 30 min did not led to the formation of new products ( Figure S23c ). No metalated products were observed after 30 min when the reaction was carried out in the dark ( Figure S23b ). Figure S23 . HPLC traces of a mixture of c-KITm (10 µM) and 5 (5 equiv) in 10 mM phosphate buffer pH = 7.5, 100 mM KCl, at rt: (a) in the dark at t = 0; (b) after 30 min in the dark; (c) the same mixture after irradiation for 30 min at λ = 455 nm. Eluent: gradient 3 of MeCN/H 2 O, in presence of TEAA, λ obs = 260 nm.
BSP digestion
The BSP digestion of the c-MYC GQ adduct (MYC-[Ru]) afforded only one ruthenated 3'-end fragment. As determined by the absorption pattern in the HPLC, only one of the three peaks resulted from the digestion contains ruthenium, since the other two peaks does not appear in the HPLC at 330 nm. 
Cell Culture
Cell lines were cultured in DMEM supplemented with 10% (v/v) FCS (Gibco), penicillin (100 U/ml) and streptomycin (100 U/ml). Proliferating cell cultures were maintained in a 5% CO2 humidified incubator at 37°C. 
Real
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MTT assays 4000 cells per well were plated in 96 well plates and incubated for 24 h. Different concentrations of the tested agents were added to the culture medium and cells were left in the incubator for additional 72 h. MTT was then added to a final concentration of 0,5 mg/ml and incubated for 4 h. Cells were lysed and formazan precipitates were solubilised by adding one volume of a solubilization solution containing 0,1 M HCl and 10% SDS in water. Absorbance at 570 nm was determined in a plate reader Tecan Infinite F200 Pro. 
Western-Blot
HeLa cells at 50% confluency were incubated in the presence of the indicated concentrations of tested agents for 16 h. Cells were then lysed in SDS-PAGE Laemli's Buffer and subjected to SDS-PAGE and western-blot according to standard procedures. c-MYC protein was detected with an Anti-MYC antibody (Santa-Cruz Biotechnologies). Immunoreactive protein signal was developed using a chemiluminescent method (ECL, Amersham Biosciences). 
ICP analysis
For ICP experiments, HeLa cells were seeded in 6 well plates at a density of 3x105 cells per well. The next day, 100 µM complex 1 was added to the cell culture medium and cells were incubated for 16 h. Cells were then washed twice with fresh medium and lysed in 70% HNO3/H2O. Samples were diluted to a total volume of 3 ml in water and analysed in an ICP-MS (Agilent 7700x). Table S2 . ICP analysis of cell extracts
Sample
Cellular fractionation
HeLa cells were seeded in 6 well plates at a density of 3x105 cells per well. The next day, 100 µM complex 1 was added to the cell culture medium and cells were incubated for 16 h. For nuclear isolation, the following protocol was followed: cells were washed with PBS, dislodged and pelleted by centrifugation. Then, they were resuspended in cell lysis buffer [10 mM HEPES; pH = 7.5, 10 mM KCl, 0.1 mM EDTA, 1 mM dithiothreitol (DTT) and 0.5% Nonidet-40] and allowed to swell on ice for 15-20 min with intermittent mixing. Tubes were vigorously vortexed to disrupt cell membranes and then centrifuged at 12,000 g at 4°C for 10 min. Integrity of pelleted nuclei was confirmed by phase contrast microscopy in a Nikon Eclipse TiE. Supernatant fraction containing the cytoplasm and pellet containing the nuclei were homogenized in 70% HNO3/H2O and analysed by ICP-MS as described above. For chromatin extraction, a commercial kit was 
